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This application claims the benefit of Korean Patent Application No. 2000-87186, filed 
on December 30, 2000, which is hereby incorporated by reference for all purposes as if fully set 
forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] This invention relates to a stereoscopic image display device that enables an 
observer to view a stereoscopic image using polarizing glasses. 

Description of the Related Art 

[0002] A conventional stereoscopic image display using a stereoscopic eyeglass 
provides a picture which can be viewed by an observer's right eye, hereinafter referred to as a 
"right-eye picture," and a picture which can be viewed by an observer's left eye, hereinafter 
referred to as a "left-eye picture." Such picture information is viewed through the stereoscopic 
eyeglass. The observer's brain then processes the left-eye and right-eye picture into a three- 
dimensional image. 

[0003] Such stereoscopic image systems include head mounted displays and 
stereoscopic screen displays. In a typical head mounted display, as shown in Fig. 1 , a left-eye 
picture display and a right-eye picture display are installed in an eyeglass frame 14, 
respectively. 

[0004] In a typical stereoscopic screen display, as shown in Fig. 2, a left-eye picture 
and a right-eye picture are simultaneously or alternately displayed on a stereoscopic screen 22 
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of a picture display unit 20. Those pictures are then are projected onto an observer's eye 
through a stereoscopic eyeglass 24. 

[0005] A picture display unit 20 can display left-eye and right-eye pictures using an 
interlace scanning system, an up and down division system, or a left and right division system. 
For example, one interlace scanning system displays the left-eye picture during odd-numbered 
scanning lines, as shown in Fig. 3 A, while displaying the right-eye picture during even- 
numbered scanning lines, as shown in Fig. 3B. An up and down division system can display 
the right-eye picture on the upper half of the screen 22 and the left-eye picture on the bottom 
half, as shown in Fig. 4. A left and right system can display the left-eye picture on the left half 
of the screen 22 while displaying the right-eye picture at the right half, as shown in Fig. 5. 

[0006] Systems that provide each eye with picture information can also classified into 
shutter glass systems and polarizing glass systems. In the shutter glass system the left-eye and 
right-eye pictures that are displayed on the screen are alternately selected by a shutter glass. 
An observer recognizes the left-eye and right-eye pictures through the shutter glass, combines 
them mentally, and perceives a three dimensional image. 

[0007] However, the stereoscopic shutter glass system has a relatively high cost 
because of the shutter glass. Another disadvantage is the direct exposure of an observer to 
electromagnetic waves from the shutter glass. The stereoscopic polarized glass system can 
overcome both of these problems. 

[0008] The stereoscopic polarized glass system allows the left-eye and right-eye 
pictures on a screen to be directed to an observer's left eye and right eye, respectively, via a 
polarizing glass. As shown in Fig. 6, a conventional stereoscopic display device that uses a 

3 DC-#88507-vl- 

8733j445_REVISED_SPE 
riFirATinw n\nnr 



# 

PATENT 
8733.445.00 

polarizing glass system includes a patterned polarizer 26 on the picture display unit 20. The 
left-eye and right-eye pictures are imaged on the picture display unit in a striped or checkered 
display pattern. Those images pass through the polarizer 26, which is patterned the same as the 
display pattern. For example, Fig. 6 shows the polarizer 26 with lines of a set of first micro 
cells 26A and of a set of second micro cells 26B. The first set and the second micro cells have 
different polarizations. Fig. 7 shows first and second micro cells 26A and 26B arranged in a 
checkered pattern. Accordingly, the left-eye picture and the right-eye picture pass through the 
polarizer 26 with different polarizations. The left-eye and right-eye pictures are then applied to 
each eye of an observer through polarizing lens of an eyeglass, which pass only the proper 
component to each eye. An observer then perceives a three dimensional image. 

[0009] While generally successful, the micro cell patterns 26A and 26B are usually 
produced from a poly organic material by fabrication processes that include at least a 
photoresist step, an etching step, and a stripping step. As a result, stereoscopic image display 
devices that use the polarizing glass system have problems in that it is difficult to obtain a high 
quality polarization at low cost. 

SUMMARY OF THE TNVENTTON 

[0010] Accordingly, it is an object of the present invention to provide a polarized 
stereoscopic image display apparatus, and a manufacturing method thereof, having a high 
quality polarization and that can be produced at low cost. 

[0011] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be learned 
by practice of the invention. The objectives and other advantages of the invention will be 

d DC-#88507-vI- 
* 8733_445_REVISED_SPE 

riPirATinM n\nnr 



« # 

PATENT 
8733.445.00 

realized and attained by the structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0012] To achieve these and other objects of the invention, a polarized stereoscopic 
display apparatus according to one aspect of the present invention includes a liquid crystal 
display panel for producing modulated light in accordance with signal data; a polarizer for 
polarizing modulated light from the liquid crystal display panel; and a patterned retarder layer, 
provided on the polarizer, for producing left-eye picture and right-eye picture images, and a 
polarizing glass for receiving each different polarization, respectively. 

[0013] In the polarized stereoscopic display apparatus, the retarder layer is beneficially 
formed on a transparent substrate of a solvent-proof polymer. The transparent substrate 
prevents changes in the polarization of the modulated light from the polarizer. The retarder 
layer is made from liquid crystal (LC) mixtures that includes chiral materials. Chiral materials 
properties are charged by light. The LC mixture which contains this photo-changeable chiral 
material, hereinafter referred to as a " chiral mixture." The chiral mixture is exposed to light 
through a photo-mask. Then the light-exposed part and light-unexposed part have different 
chiralities and the polymerization process is followed. The polarization of light that pass 
through LCD is changed by passing through one pattern of retarder and is remained by passing 
through the other pattern of retarder. The first and second cell areas are arranged in alternating 
lines, alternatively, the first and second cell areas are arranged in a checkered pattern. 

[0014] A polarized stereoscopic display apparatus according to another aspect of the 
present invention includes a structure comprising a polarizer and a retarder layer on a 
transparent substrate made of a wave guide material. The structure is for polarizing incoming 
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light and then separating that light into left-eye picture and right-eye picture information. 
Beneficially, the transparent substrate made of wave guide material provided and retarder layer 
on the transparent substrate is attached to the polarizer by an adhesive. 

[0015] In the polarized stereoscopic display apparatus, the transparent substrate made 
of wave guide material beneficially contains a solvent-proof polymer. The retarder layer 
contains a chiral dopant that permits light modulation. The retarder layer is partially exposed to 
light so as to be divided into a plurality of first cell polarization areas for transmitting light for 
the left-eye picture and a plurality of second cell polarization areas for transmitting light for the 
right-eye picture. The first and second cell polarization areas are arranged in alternately line by 



fij 10 line. Additionally, the first and second cell polarization areas can be arranged in a checkered 

m 

« pattern. 



[0016] A method of manufacturing a polarized stereoscopic display device according to 
another aspect of the present invention includes the steps of preparing both a polarizer and a 
transparent substrate made of a wave guide material having a retarder layer, exposing the 
15 retarder layer which has two kinds of optical layer to form cells, modulating the polarization of 
light for separately passing left-eye picture and right-eye picture images, and adhering the 
transparent substrate, and the retarder film to the polarizer using an adhesive. 
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[0017J These and other objects of the invention will be apparent from the following 
detailed description of the embodiments of the present invention with reference to the 
accompanying drawings, in which: 

[0018] Fig. 1 is a schematic view of a head mounted system of a conventional 
stereoscopic image display device; 

[0019] Fig. 2 is a schematic view of a stereoscopic screen system of a conventional 
stereoscopic image display device; 

[0020] Fig. 3 illustrates an interlace scanning; 

[0021] Fig. 4 illustrates an up and down division scanning; 

[0022] Fig. 5 illustrates a left and right division scanning; 

[0023] Fig. 6 is a schematic perspective view of a conventional stereoscopic image 
display device of a polarizing glass system; 

[0024] Fig. 7 illustrates an alternative patterned polarizer of Fig 6; 

[0025] Fig. 8 is a schematic perspective view of a polarized stereoscopic display device 
according to an embodiment of the present invention; 

[0026] Fig. 9 A to Fig. 9C illustrate a method of manufacturing the polarized 
stereoscopic display device shown in Fig. 8; 

[0027] Fig. 10 is a schematic perspective view of a polarized stereoscopic display 
device according to another embodiment of the present invention; and 

[0028] Fig. 1 1 A to Fig. 1 ID illustrate a method of manufacturing the polarized 
stereoscopic display device shown in Fig. 10. 

7 DC-#88507-vl- 

8733_445_REVISED_SPE 
riFirATinw n^rmr 



DETAILED DESCRIPTION OF ILLUSTRATED EMBODIM ENTS 

[0029] Referring to Fig. 8, there is shown a polarized stereoscopic display device 
according to an embodiment of the present invention. The polarized stereoscopic display 
device of Fig. 8 includes a transparent substrate 32 made of a wave guide material and a 
retarder layer 34 on transparent substrate 32 which does not affect polarization. Those layers 
are on a polarizer 30. The retarder layer 34 modulates polarized light transmitted through the 
polarizer 30 such that light for a left-eye picture and light for a right-eye picture are separated 
into different polarizations. The transparent substrate 32 is beneficially made from a solvent- 
proof polymer. 

[0030] The retarder layer 34 includes a plurality of first polarizing cell areas 34A and a 
plurality of second polarizing cell areas 34B that have different light polarization. The first and 
second polarizing cell areas 34A and 34B, respectively, are arranged in alternating lines. 
Otherwise, the first and second polarizing cell areas 34A and 34B may be arranged in such a 
manner as to be alternated in all of the vertical and horizontal directions. 

[0031] The retarder layer 34 on the transparent substrate 32, beneficially, form an 
integral assembly with the polarizer 30. This enables all of those parts to be installed in one 
step. Accordingly, in a polarized stereoscopic display device according to an embodiment of 
the present invention, a light-modulating layer can be formed by one coating and one light 
irradiation patterning and one light irradiation polymerization. This simplifies the 
manufacturing process and reduces cost. 
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[0032] Below the polarizer 30 is a liquid crystal display panel, which includes a second 
polarizer and a back light (not shown). The second polarizer converts light from the back light 
into polarized light. The liquid crystal display panel then modulates the polarized light from 
the second polarizer in accordance with signal data. That signal data includes information for 
both a left-eye picture and a right-eye picture. 

[0033] Figs 9A to Fig. 9C illustrate a method of manufacturing the polarized 
stereoscopic display device shown in Fig. 8. Referring now to Fig. 9 A, the transparent 
substrate 32 made of wave guide material, formed on the polarizer 30 includes a solvent-proof 
polymer on a surface of the polarizer 30. 

[0034] Referring now to Fig. 9B, the retarder layer 34 is then formed on the transparent 
substrate 32 made of wave guide material layer. The retarder layer 34 is comprised of a 
material containing a chiral dopant that can be light modulated or can be changed in its chiral 
property by light. As shown in Fig. 9C, the retarder layer 34 is then partially exposed to light 
through a mask 3 1 . The retarder layer is then comprised of a portion having chiral 
characteristics modulated by the light passed through the mask 3 1 and a portion having an 
unmodulated chiral characteristic. The various portions then form first and second polarizing 
cell areas 34A and 34B that alternate line by line. Alternatively, the retarder layer 34 may be 
patterned in a checkered fashion as shown in Fig. 10. 

[0035] Referring now to Fig. 1 0, there is shown integral polarizing unit for a polarized 
stereoscopic display device according to another embodiment of the present invention. The 
polarized stereoscopic screen of Fig. 10 includes a transparent substrate 42 made of wave guide 
material that adheres to one side of a polarizer 40 via an adhesive layer 46. The transparent 
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substrate 42 is beneficially made from a solvent-proof polymer. The other surface of the 
transparent substrate 42 is provided with a patterned retarder layer 44. 

[0036] In operation, polarized light passes through the polarizer 40 to the retarder layer 
44. The retarder layer 44 separates light from the polarizer 40 in accordance with the light- 
modulation characteristics of the retarder layer 44, thereby separating the polarized light into a 
left-eye picture and a right-eye picture. To this end, the retarder layer 44 includes a plurality of 
first polarizing cell areas 44A and a plurality of second polarizing cell areas 44B having a 
different polarization. The first and second polarizing cell areas 44A and 44B are arranged in a 
checkered fashion. Alternatively, the first and second polarizing cell areas 44A and 44B may 



U 10 be arranged so as to alternate line by line as shown in Fig. 9. 



[0037] As described above, the retarder layer 44 on the transparent substrate 42 are 
formed integral to the polarizer 40 such that they can be mounted onto a liquid crystal display 
screen in one step. Accordingly, a polarized stereoscopic display device according to the 
present invention is capable of high quality and reduced cost. 



15 [0038] Fig. 1 1 A to Fig. 1 ID explain a method of manufacturing the polarized 

stereoscopic display device shown in Fig. 10. Referring now to Fig. 1 1 A, the transparent 
substrate 42 made of a wave guide material which also includes a solvent-proof polymer, is 
adhered to the polarizer 40 using an adhesive layer 46. Then, as shown in Fig 1 IB, a material 
containing a concentration of chiral dopant having a defined pitch is formed on the transparent 

20 substrate 42 to form a retarder layer 44. Referring now to Fig. 1 1C, the retarder layer 44 is 
then partially exposed to a light through a mask 41 . Then, as shown in Fig. 1 ID the partial 
exposure forms a plurality of first and second polarizing cell areas 44A and 44B in a checkered 
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patterns. Alternatively, the retarder layer 44 may be patterned such that the plurality of first 
and second polarizing cell areas 44A and 44B alternate line by line. 

[0039] Another manufacturing approach is to form the wave guide material substrate 42 
and the retarder layer 44 on the polarizer uuit 40, directly, as shown in Fig. 12. 

[0040] As described above, according to the principles of the present invention, the 
retarder layer is beneficially formed integral with the polarizer such that the integral unit can be 
installed on a panel of a picture display device in one step. Accordingly, it is possible to 
provide a high quality three dimensional picture at low manufacturing cost. Furthermore, it 
becomes possible to simplify a manufacturing process. 

[0041] Although the present invention has been explained by the embodiments 
illustrated above, it should be understood that the invention is not limited to those embodiments, 
but rather that various changes or modifications thereof are possible without departing from the 
spirit of the invention. Accordingly, the scope of the invention shall be determined only by the 
appended claims and their equivalents. 
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